There are an estimated 750 million internal migrants in the world, yet the effects of access to internal migration for rural households are not well understood. Internal migrants may provide wealth transfers, insurance or credit to households remaining in rural areas. This paper exploits two unique features of China's history to study the impact of relaxing migration constraints on the outcomes and choices of agricultural households: reforms to the household registration (hukou) system that relaxed restrictions on migration, and historical, centrally-planned migration flows.
Introduction
Migration offers a key form of arbitrage: especially for the poor, human capital may represent a large share of wealth, and migration allows this human capital to receive a higher return. 1 While much of the focus of the economic literature on migration has been on the impact of migration on migrants and on workers in receiving communities, the impact of migration opportunities on sending households and communities is less understood but extremely important for policy-makers in developing countries who are interested in reducing rural poverty and regional inequality. Using a novel identification strategy, our paper addresses the question of how the relaxation of constraints on internal migration affects the economic choices and outcomes of agricultural households in communities sending the migrants.
We exploit two unique features of China's economic environment to understand how opportunities for internal migration affects agricultural households: China's hukou (household registration) system and historical patterns of urban-to-rural migration during the "sent-down youth" (SDY) campaign.
A key feature of the Chinese context that we leverage is recent variation in the ease of migration generated by province-level reforms in the hukou system that allowed some migrants to register and receive social services in urban areas. 2 Previous papers have inferred the effects of the Chinese hukou system on labor mobility using aggregate data (Bosker et al. 2012, Whalley and Zhang 2007) but have not used cross-province variation to address potentially confounding aggregate trends. One exception is Sun, Bai and Xie (2011) who code and use variation across provinces and time in reforms of the system, as we do; they find that hukou reforms adopted by a province correspond to an increase in intra-provincial migration within that province. Unlike Sun, Bai and Xie (2011) , the identification strategy in our paper does not rely on the exogeneity of within-province hukou reforms. 3 Rather, hukou reforms in a province which historically sent SDY to another (recipient) province are shown to generate changes in migration rates in the recipient province, and we show evidence that the interaction between these historical migration flows and current hukou reforms in SDY sending provinces are orthogonal to conditions in the SDY recipient province. Building on an earlier national hukou reform, de Brauw and Giles (2014) exploit differences in the timing of access to national identification cards; they argue that these cards make it easier for rural residents to temporarily work in urban areas. 4 Their strategy relies on the assumption of that the timing of access to identification cards is exogenous to other economic conditions within provinces that affect migration.
The second feature of the Chinese context that we use is the SDY program, wherein the government mandated the resettlement of roughly 18 million urban youth to rural areas. 5 Our strategy builds on previous papers that use historical flows to instrument for migration (Hanson and Woodruff 2003 , Hildebrandt and McKenzie 2005 , Mckenzie and Rapoport 2007 , Munshi 2003 , but there are two key advantages to our analysis in the Chinese context. 6 First, the decision to migrate and the locations associated with the SDY were not choices of the migrating individuals; instead, the routes of this involuntary migration were chosen by government planners. In previous papers that use historical flows, it may be more difficult to separate out persistent correlations in preferences or characteristics that draw people from one place to another. In our setting, we exploit a natural experiment where the government determined the migration paths of urban youth. To our knowledge, we are the first to demonstrate that the large-scale movements associated with the SDY program created lasting linkages between rural and urban areas. 7
Using detailed data on production activities of rural households, our paper is among the first that analyzes the effect of access to migration on outcomes related to agricultural production decisions of rural households. There are several reasons that we might expect production decisions to change when households have better access to migration opportunities. One mechanism is a wealth effect, where migrants' earnings increase relative to what they would have earned in the absence of migration and this income is shared with households via remittances. On one hand, the wealth effect may lead to an increase in leisure and a corresponding decline in total production. Alternatively, a negative wealth effect is possible, due to the cost of migration itself or the loss of a productive household member (if that member's wages are not fully shared with the nonmigrating household members). A second possible mechanism is an insurance effect: the migrants are exposed to different shocks than the agricultural households that they left, and this insurance allows households to shift into riskier activities (Rosenzweig and Binswanger 1993) . Alternatively, migration itself may be risky (Bryan et al. 2014) , so rural households' portfolios could shift away from risky activities.
Our results indicate that increased access to migration leads to an increase in the level of rural households' consumption and a decrease in the variability of consumption. Agricultural production 5 See Section 3.2 and Bernstein et al. (1977) for details on the SDY program. 6 Other previous work on migration has attempted to overcome this selection problem using various strategies: controlling for observable differences (Adams 1998), propensity score matching (e.g., Acosta 2011), natural experiments (e.g., Clemens 2010 , McKenzie et al 2010 , randomized experiments (e.g. Bryan et al 2014) , or using instrumental variable strategies based on exogenous factors such as shocks at the migration destination (e.g., Yang 2008) .
7 Our findings are related to Burchardi and Hassan (2013) , who show that interpersonal relationships persist over time and can be an important driver of economic growth.
decisions also change, with a shift towards riskier activities including animal husbandry and fruit farming. These results are consistent with a positive wealth effect or with insurance derived from having a migrant working outside of the household. We also see a substantial fall in assets without a corresponding fall in income or labor. Similar to the findings of Kabowski and Townsend (2011) where an expansion of credit in Thailand corresponds with a fall in assets, the results on assets in our setting are consistent with the interpretation that households decrease their buffer stock savings (due to an insurance effect) in response to improved access to migration.
The results are consistent with prior research suggesting an insurance mechanism related to migrants. Rosenzweig and Stark (1989) show that in rural India, internal migration for the purpose of marriage facilitates consumption smoothing by spreading family networks over locations with less covariate weather shocks. Using Tanzanian panel data, de Weerdt and Hirvonen (2012) find that migrants insure non-migrants, but not the other way around. Giles and Yoo (2007) use long lags of rainfall to instrument for the size of the migrant network, and show that households with a larger migrant network engage in less precautionary savings. More recently, Morten (2013) uses a structural model to examine the interaction between internal migration and insurance in rural India. Our setting is novel, however, in that we are able to examine the productive decisions of rural households, and how these decisions change due to improved access to migration.
In addition to the production outcomes that we examine, we are able to offer a new perspective on the impact of migration on the well-being of remaining households. Our panel data set spans eight years, and the relatively long time frame allows us to look at long-run changes in measures of wellbeing such as consumption smoothing. Prior research has demonstrated that remittances received from migrants correspond with an increase in remaining household members' income, asset ownership and consumption of normal goods including education and health. 8 However, other research suggests that migration may generate negative impacts on sending families stemming from the loss of a family member and household laborer. 9 Prior papers also find ambiguous effects on children's education (Antman 2012 , Cox-Edwards and Ureta 2003 , Yang 2008 , McKenzie and Rapoport 2007 and adult employment of remaining members (Funkhouser 1992 , Yang 2008 , Amuedo-Dorantes and Pozo 2006 .
Relatedly, Gibson, McKenzie and Stillman (2011) find that in the short-run, in Tongan households in which a member won a lottery to migrate to New Zealand, income falls as does asset ownership and access to finance, suggesting that migration is costly to remaining households in the short run.
Finally, we contribute to the growing literature on internal migration (Beegle, de Weerdt and 8 See Rapoport and Docquier (2006) for a good review on this literature. 9 There are also other potential difficulties associated with split families including problems with hidden income (Joseph, Nyarko and Wang 2015) . Dercon 2011 , Bryan et al. 2014 . While there exists a larger literature on international migration, there are many reasons to believe that impacts for international migration cannot be simply extrapolated to internal migration. Internal migration is more often short-term and over smaller physical distances, so the ease of and incentives for remitting may be greater, potentially yielding greater benefits for non-migrating household members. On the other hand, income differentials are likely smaller for internal than international migration, and the correlation between earnings of migrants and their sending households may be higher. 10 Questions related to internal migration are highly relevant: of an estimated 1 billion migrants worldwide, almost 75% are internal migrants (UNDP 2009).
Conceptual framework
There are several channels through which the improved access to migration might affect rural households. This paper focuses on two possible channels: wealth effects and insurance effects.
If migrants provide remittances to household members who remain in the (rural) origin, this increase in wealth can lead to more consumption by the rural households. If households were not credit constrained prior to migration, because leisure is a normal good, income earned by rural household members and their corresponding investment in agricultural production may fall. If households were credit constrained prior to migration, the hours worked and earnings of rural household members may rise as the migrant may be able to finance higher investment; if, moreover, investment exhibits fixed costs or nonconvexities, nondurable consumption may fall. 11 If households exhibit decreasing absolute risk aversion, which is implied by, e.g., the commonly-used constant relative risk aversion (CRRA) utility function, an increase in wealth will be associated with increased investment in high-risk, highreturn assets (e.g., cash crops). On the other hand, if the remittances sent by the migrant are less than the amount that the migrant contributed to household earnings before migration, migration may cause a negative wealth effect for households and a corresponding decline in their consumption and risk-taking.
In addition to a wealth effect, there may be an insurance effect from migration given that migrants' income will typically be uncorrelated or less-correlated with the income of the remaining household members, i.e. the overall portfolio of household activities becomes more diversified when a member migrates. If migrants can provide state-contingent remittances, gifts or loans (de Weerdt 10 The extent of potential negative effects on non-migrants, such as divorce, isolation between parents and children, and negative spillovers on villages due to the loss of prime-aged workers, may also differ between international and internal migration.
11 Banerjee, Karlan and Zinman (2105) show how access to credit may cause consumption to fall if nondivisible investment increases; the effect of remittances is similar.
and Hirvonen 2012), this increases the household's ability to insure risk associated with their income.
The insurance from having a migrant, in turn, may lead to increased investment in high-return, risky activities, if the household was not previously able to insure income risk fully (see Binswanger and Rosenzweig 1993 and Karlan et al. 2014) . On the other hand, insurance provided by migrants may reduce households' investment due to a reduction in buffer-stock savings Yoo 2007, Kaboski and Townsend 2011) . Moreover, migrants' income may itself be risky (Bryan et al. 2014 ).
Rural households may be exposed to the risk faced by migrants, either directly, because they provide transfers to migrants, or indirectly, because they accept reduced remittances from migrants when migrants' income is low. If households are exposed to risks faced by migrants in a way that increases the total risk they face, they may respond to this risk by reducing the riskiness of their own production activities, potentially at the cost of accepting lower average returns. Effects that operate though the variability of the income (net of transfers) faced by rural households will be termed insurance effects.
The preceding discussion was framed in terms of the effect of migration; however, anticipation of the ability to send a migrant in the future may cause rural households to change their behavior even before sending a migrant. If migration is a valuable ex post smoothing strategy (Morten 2013) , households can increase investment in risky assets and/or liquidate buffer stocks even before sending a migrant. On the other hand, if households need to save up for migration, they may reduce consumption and/or increase labor supply prior to sending a migrant. For these reasons, our empirical analysis will focus on the effect of access to migration rather than the effect of migration per se.
Given the theoretically ambiguous effects on migration on investment, consumption, and welfare of rural households, empirical evidence is needed. The results of the paper will attempt to shed light on the mechanisms that are relevant in the context of agricultural households in China.
3 Institutional background 3.1 Hukou system China's hukou, or household registration system, was set up in 1950s as a system of monitoring population flows (Chan and Zhang 1999) . After the implementation of the Communist Party's economic plan called the Great Leap Forward (1958-60) , the hukou system was repurposed to control rural-tourban migration given the government's desire to keep food prices low and provide welfare benefits for urban residents. While the first constitution of the People's Republic of China (PRC), issued in 1954, guaranteed citizens the freedom to migrate and settle in the area of their choice, the subsequent issuance of "Hukou Registration rules of the PRC," issued in January 1958, began the dual-hukou system which divided people into those holding a rural hukou and those with an urban hukou. This essentially voided the "freedom to migrate" specified by the first constitution. 12 Individuals' hukou determines their eligibility for jobs, schooling, housing, and other rationed goods in a specific city or county. In particular, an individual with a rural hukou cannot legally work for a state-owned enterprise or the government or receive state services in an urban area. Thus most rural hukou holders can only work in the city as "temporary workers" (linshi gong), and do not get insurance, retirement benefits, housing subsidies or other allowances and are not subject to the same labor protections as urban hukou holders.
Initially, it was impossible for the holder of a rural hukou to convert to an urban hukou. However, in July 1985, the Ministry of Public Safety issued the "temporary regulation on the town and city hukou registration system," which allowed conversions of rural to urban hukou (nongzhuanfei ) under very limited circumstances. 13 The annual quota (zhibiao) for nongzhuanfei was miniscule at 0.02%. 14 In other words, a city with 10,000 city hukou holders could allow 2 rural people to get a hukou in their city. However, starting in the early nineties, provinces began to open the conversion process to more people. The nature and timing of these relaxed conditions varied across provinces and across time, providing a key source of variation that we exploit.
The sent-down youth policy
Between 1962 and 1978, nearly 18 million urban youth, mainly aged 16 to 20, were sent to rural areas to live and work. These youth were referred to as "sent-down youth." The policy's official goal was to promote rural development and to have urban bourgeois youth learn from living in rural poverty;
the real objective appears to have been to address high urban unemployment (Bernstein et al. 1977 , Gu 1997 . Some sent-down youth were sent to rural areas near their home city, but others, especially those from large cities, were sent to other provinces. In total, 1.5 million sent-down youth were sent outside their home provinces. Some sent-down youth stayed only a year or two, while others stayed for more than a decade before the policy was discontinued in 1979. On average, they stayed 3 to 4 years and performed manual, agricultural labor for 12 hours a day (Bernstein et al. 1977) . While some of the sent-down youth stayed in the rural areas that they were sent to, the vast majority (over 90%) returned to the urban areas from which they came (Zhou and Hou 1999) .
We investigate the possibility that receiving sent-down youth from a large city may create personal 12 To justify this system, the first constitution was revised in 1975 and the "freedom to migrate" clause was deleted. 13 Furthermore, a worker who successfully obtains an urban hukou cannot necessarily get the same for their spouse or dependents.
14 See http://www.mps.gov.cn/n16/n1252/n1657/n2107/96328.html (Accessed February 2015) .
connections and knowledge about that city which may persist over time and increase the desirability of that city as a possible migration destination. For instance, Yunnan received 56,600 SDY from Shanghai, which may have created connections and reduced barriers (other than the hukou system) for Yunnanese people to migrate to Shanghai. Marriage rates between locals in the rural areas and the sent-down youth from urban areas provide some suggestive evidence that the sent-down youth formed strong bonds with locals during their stay; data from a government conference report on the SDY in 1978 suggests that about 7% of the sent-down youth remaining in rural areas in 1978 were married to local individuals in the rural areas (Gu 2009 ). In addition, there is anecdotal evidence that ties due to SDY flows persisted over time. For example, Nie Zhai, a novel written by a sent-down youth author, Xin Ye, and later adapted into a television series, depicts the persistence of sent-down youth ties. The novel and show focus on children of sent-down youth who remained in rural areas, and who later went to Shanghai to look for their relatives.
While previous economic research has examined parental choices over which child to send (Li, Rosenzweig and Zhang 2010) and the impact on being sent down on the outcomes of the individuals directly experiencing the migration (Fan 2015 , Meng and Gregory 2002 , Zhou 2014 , to our knowledge we are the first to explore the extent to which migration patterns associated with the sent-down movement generated lasting connections between rural and urban regions.
Data

National Fixed Point Survey
Our primary data source is the National Fixed Point ( NFP villages were selected for representativeness based on region, income, cropping pattern, population, and non-farm activities. The NFP contains detailed information on household agricultural production, consumption, asset accumulation, employment, and income. Benjamin et al. (2005) provide a detailed description of the data and show evidence that the data are of good quality. Its particular advantages for our purposes are its long panel structure and detailed data on household 15 The provinces are Chongqing, Gansu, Guangxi, Guizhou, Hebei, Heilongjiang, Henan, Liaoning, Ningxia, Qinghai, Shandong, Shanghai, Shanxi, Sichuan, Tianjin, Xinjiang, Yunnan, Xizang (Tibet) and Zhejiang. production decisions.
Over the period 1995 to 2002, the data only include household-level information. In other words, with the exception of a few characteristics of the household head (e.g., age and education), the data do not include individual-level characteristics. For example, we do not know the gender and education of each member of the household, but we know the number of household members, the number that are male and the number in each bin of education. Thus, if a household has four members, two of which are male and two that completed primary school, we do not know if the household males were the ones to complete primary schooling. One major implication of this lack of individual-level information is that we do not know the individual identity of the household member who migrates. While we do not know the characteristics of the migrant, we do know whether or not any household members have migrated. We also do not know where exactly migrants go, or what kind of work they are engaged in.
Finally, we do not have a good measure of remittances that the household receives.
The summary statistics for the NFP data are presented in Table 1 , where there is one observation per household, corresponding to the first year that the household appears in the data. We present the levels in the summary statistics for ease of understanding the magnitudes but the regressions use log measures. 16 We drop the top and bottom 1% of values to deal with outliers; however, the results in the paper are very similar if we do not address outliers. To address the issue that household size changes mechanically with migration, we examine most outcomes in per capita terms.
Our key measure of migration is a binary indicator of whether a household member spent time working in a different county. 17 The base rate of migration in this population is not trivial: in the first year that they appear in the 1995 to 2002 data, about 16% of households have a migrant working away from home. Households experience on average 30 days of a migrant working away from home.
This includes the 84% of households who reported zero days of migration. Conditional on any days of migration, the mean is 184 days.
Over the course of a year, households are required to keep daily diaries of their consumption and the measures represent annual aggregate consumption of the household. Total consumption is 508 RMB (or USD$64 at market exchange rates) per person in the base year. 18 We have several measures of household consumption in RMB and we divide these measures by household size to get per capita 16 Given that some values of assets, consumption and income may be zero, the log measures are all measured as the log of the variable plus one. The results are all very similar if we use the inverse hyperbolic sine function instead of the logarithm function.
17 While our identification strategy focuses on cross-province migration, we do not observe the exact location of migrants' work so we cannot distinguish migration within the province from migration across provinces or international migration.
18 This figure is likely to be a significant underestimate of true consumption the survey used quota prices (which are much lower than market prices) to value agricultural products that are both produced and consumed by the household. See Benjamin et al. (2005) for a discussion of this issue.
values. One sub-category of total consumption is food consumption. Food consumption represents about 50% of total consumption. If households consume their own animal products or agricultural output, this is included using procurement (quota) prices. Food consumption is broken down into staple and non-staple where staple food includes corn, wheat, rice and beans and non-staple food includes vegetables, meat, seafood, oil, sugar, wine and condiments. About 56% of the value of food consumption is on these non-staple items.
Agricultural income includes products that the household consumes; they are asked to estimate the value of based on the quota price of the products. The average per capita agricultural income in the sample (in the base year) is 2847 RMB per year. This is about USD$356 at market exchange rates. Agricultural income makes up about 46% of the total income earned by these households. 19
Non-agricultural income averages 3346 RMB per year.
Agricultural labor input is measured as the number of days that all of the members of the household and hired labor work in agricultural production divided by the number of workers in the household. The average for the sample is 167 person-days. The number of household laborers averages 2.4 workers in the family. This measure does not include the migrant if the household has a migrant who is away from home at the time of the survey.
Non-productive assets are durable goods that are not primarily used for production, including bicycles, furniture and electronics. 20 Non-productive assets do not include the value of real estate.
The average household owns about 1080 RMB of non-productive assets per worker. Productive assets refer to durable goods that are used primarily for production. Productive assets include agricultural assets and non-agricultural assets. Agricultural assets includes the value of agricultural animals and medium and large farm equipment. The average household owns 470 RMB of agricultural assets per worker. Industrial assets are assets that are used for industrial production; an example of this is a cotton gin. On average, households have 98 RMB of industrial assets per worker.
We denote by "fruits" a bundle of items, including orchard fruits, pods and tea. About 22% of households spent positive labor days on orchard fruits, pods and tea in the base year. Conditional on participating in these production activities, the number of days per worker that are spent on fruits is 29 days per year. Unconditional on participation, this number drops to 5.6 days per worker per year: at baseline, investment in this activity, which we will present evidence indicating is risky, is low. Income from fruits includes earned income as well as the estimated procurement value of fruit products consumed by the household. Households earn an average of 120 RMB per worker per year in this category.
Households spend more days working in animal husbandry than in fruits. A majority (71%) of households worked in animal husbandry in their first year in the survey. Conditional on participation in these activities, households spend an average of 56 days per worker in this category. Unconditional on participation, the corresponding average is 42 days. Again, the procurement value of any products consumed by the household should be included in the measure of income. Corresponding to the patterns in labor, households earn substantially more on average from animal husbandry than from fruits, pods and tea; they earned 699 RMB per worker from animal husbandry. Nonetheless, in an absolute sense investment in this activity, which, like fruits, is risky, is low in the base period.
Finally, education in an indicator variable for whether the head of household has a middle school degree or higher. Approximately half (47.5%) of household heads have at least this level of education.
Sent-down youth flows
For data on inter-province sent-down flows, we use data in the publication, "Statistics on sent-down youth in China," compiled by the Sent-down Youth Office of the State Council of China in 1983. We collect inter-province sent-down information for all of the provinces in our sample. We use the total number of people sent from one province to another across time: in other words, our measure of SDY flows is time-invariant. Appendix Table A .2 shows the total sent-down youth flows to the provinces in the NFP dataset aggregated over the sent-down youth period.
Our identification strategy relies on the idea that historical migration flows associated with the temporary relocation of urban youth to rural areas created lasting linkages across provinces. These lasting linkages can occur for several reasons, including the maintenance of networks created during the sent-down period and the transmission of information or attitudes about particular provinces.
In this section, we use aggregated data to examine whether the sent-down flows between provinces predict interprovincial migration several decades later.
We analyze this using data from the 2002 China Household Income Project (CHIP). The advantage of this wave of the CHIP data is that it deliberately targets rural-to-urban migrants. Of the 5327 household surveyed, 1674 have moved across provinces. The survey was conducted in 12 provinces, and interprovincial migrants are from 29 different origin provinces.
We estimate the following equation:
where each observation is a province s-province p pair such that s = p. 21 The dependent variable, Y ps , is a measure of the 2002 migration flows from province p to province s. This is aggregated to the province-pair level from the CHIP household data and includes two measures, an indicator for whether there were any flows and the logarithm of one plus the total number of migrants from p to s. The key regressor is X sp which is a measure of the historical aggregate flows of sent-down youth from province s to province p based on data published by the Sent-down Youth Office of the State
Council of China (1983) . We implement two measures of X sp , an indicator for any sent-down youth flows from s to p and the logarithm of the total number of youths sent from s to p (plus one). The regressions also include fixed effects for origin and destination provinces which control for the general attractiveness of a destination or the general migration propensity of individuals from an origin. The standard errors are clustered two-ways at both the origin province and at the destination province.
This allows for arbitrary correlations of the error term within both origin and destination provinces.
The results are displayed in Table 2 . Column 1 suggests that if the government sent youth from Both coefficient estimates are significant at the 5% level. These results are supportive of the idea that the program of sent-down youth created lasting inter-province linkages.
Hukou reforms
For our main analysis, we focus on hukou reforms that occur in the provinces from which the sentdown youth originated. To compile data on the timing of each province's hukou reforms, we used an algorithm with specific combinations of keywords to methodically search through several databases that cover local laws and regulations in China. We focused on city-level reforms that would affect migrants from rural areas. 22 See Appendix A for more details on our algorithm for coding these reforms.
Chinalawinfo, maintained by the Law School of Peking University, provides the most comprehensive coverage of local laws and regulations, covering about half a million local laws and regulations in China since 1949. We cross-checked two other main data sources for local laws and regulation rules in China,
Law-lib and Law-star, for completeness. 21 Within province analyses are not possible because the aggregate data on sent-down flows do not include data on intra-province relocations.
22 Thus reforms that targeted a very narrow population, such as individuals with PhDs, were omitted.
To provide confidence about the quality of our hukou coding strategy, we cross-check our coding of the reforms by comparing the results of our algorithm with reforms identified in Sun, Bai and Xie (2011) . They code the hukou reforms using Baidu, a Chinese search engine (similar to Google), and one of the databases that we use, Chinalawinfo. Over the period of our analysis, 1995 to 2002, and for the provinces that overlap between their coding and ours, our algorithm yields 100% of the provincial reforms that they identify. We find eight additional reforms; in other words, their algorithm for coding the reforms yields 74% of the ones that we identify.
In addition to getting information about the timing of hukou reforms in the relevant provinces in our analysis, we examined the content of the regulation to code characteristics of the reform. The characteristics fell into two broad categories: job-based requirements, where the reform stipulated that the worker needed to have a formal urban job, and wealth-based requirements, where the reform requires the purchase or rental of property in the urban area. A few reforms did not specify particular conditionalities (e.g., the reform simply increased the quota of rural-to-urban conversions without specifying particular groups who were eligible); we code these as "unspecified." The cases where the requirements are unspecified are relatively rare and do not necessarily imply no requirements but that the provincial office may have more discretion in their evaluation of applications. In our reduced form specifications we do not exploit heterogeneity across types of reforms, but we do show in Table 5 that reforms with specific conditionalities are associated with a larger migration response for households for whom it should be more relevant; e.g. wealth reforms are associated with a larger response by households with high assets at baseline.
Excludability of the Hukou Reforms
We examine whether the timing of the hukou reforms may be capturing other characteristics of the provinces linked through the SDY program rather than the relaxation of requirements for migration in Panel A of Table 3 . The estimates show that characteristics of province p are not related to the timing of hukou reforms in provinces, denoted by s that are linked via SDY flows. More specifically, Panel A shows that having a reform in the preceding year in province s is not significantly related in the level or growth rate of GDP per capita in province p.
An alternative strategy would be to use hukou reforms in a household's own province to examine intra-province, rural-to-urban migration patterns. However, Panel B of Table 3 suggests that the decision of when to pass a reform in the preceding year in a province moves significantly with GDP per capita in that province. This is perhaps not surprising; areas with more economic activity may have a greater demand for labor in urban areas and this motivates the passing of the reform within the province.
Identification and estimation
Our identification isolates exogenous variation in migration in province p using hukou reforms in provinces s which sent SDY to province p. We define f sp to be the historical level of SDY flows from urban areas in province s to rural areas in province p. Note that we are focusing on hukou reforms that occur in province s. We define h st as an indicator for a hukou reform at time t in province s. The variable, Z, represents an interaction between the historical SDY flows from s to p and the contemporaneous hukou reforms in provinces s. In other words, the main source identifying variation is defined as:
In the simplest case, if there is only one reform in years t = n to t = 2002 (where 2002 is the last year in our data) among the provinces s that are linked by historical flows to p, then the variable is the quantity of SDY flows from s to p between the period n and 2002 and 0 for the periods t < n.
Now consider that case where in period m > n there is a reform in another province s that is linked by SDY flows to province p. In this scenario, in period m and thereafter, the value of Z is the sum of the SDY flows in provinces s and s . The key idea is that a reform in province s has a larger effect on the decision of households in province p to migrate to s if there were greater flows of SDYs, hence stronger historical ties, between s and p. Thus, this variable represents a cumulative measure of the total reforms in all of the provinces s that linked to a single province p through historical SDY flows.
Heterogeneity in reforms' impact
The reforms vary in the requirements specified to obtain a new hukou. We code these requirements into three categories, whether the reform requires a formal job, whether it requires purchasing or renting property in the city, or whether its conditionalities are unspecified. Thus, we can separate the hukou reform variable into three indicator variables, h j st , where j ∈ {unspecif ied, job, wealth}. We also make use of household-level characteristics that are likely to affect a household's exposure to the reform. For reforms that have a requirement that the migrant purchases or rents property in the city, we look at whether the household's initial assets in year 1995 were above the median in the data. 23 Households with higher levels of initial assets are more likely to be able to afford the cost of renting or purchasing property. For reforms that have a job-related requirement, we look at whether the education of the head of household was above the median in year 1995, since more educated households may be more likely to have a formal job offer. In other words, for j ∈ {job, wealth}, we also examine:
where i denotes the household and m i is an indicator for whether household i has above the median value of assets or education in the initial period of the data. This exploits the fact that the different types of requirements associated with some reforms creates heterogeneity across households in the likelihood of migration.
Example: Shanxi
To make the construction of the identifying variation more concrete, consider the case of Shanxi, a province in Northwestern China. The SDY flows to Shanxi and hukou reforms in the corresponding sending provinces are detailed in Panel A of Table 4 .
Shanxi received SDY from Beijing and Tianjin: 41,300 from Beijingi and 7,300 from Tianjin.
The reform and SDY interaction for Shanxi, Z Shanxi,t will equal 0 until 1998, when it will take the value 41,300, representing the SDY flows received from the Beijing, which implemented a reform in 1998. No additional reforms are implemented in provinces that sent SDY to Shanxi until 2002, so Z Shanxi,t remains at 41,300 until 2002. In that year Beijing implements another reform, so Z Shanxi,t increases to 82,600 (41, 300 × 2).
Tianjin did not implement any hukou reforms over the 1992 to 2002 time period, so the SDY flows from Tianjin to Shanxi do not enter into the construction of our instruments. Any time-invariant effects on Shanxi due to its historical ties with Tianjian will be absorbed into the fixed effect for households in Shanxi. 23 The assets measure is defined as the value of fixed assets for production, including animals, large-medium sized wooden and metal farm tools, machinery, industrial equipment, transportation tools, factory sites and other; plus the value of fixed assets for non-productive purposes, including real estate and durable goods.
Reforms' Impact on Migration
We begin by estimating the following equation of the impact of the interaction between hukou reforms in province s interacted with SDY links from provinces s to p on migration:
where migrant ipt is a binary variable for whether the household has a migrant in the past year, γ i are a household fixed effects, δ t are year indicators, and ε ipt is the error term, clustered at the province level. 24 This provides the relationship between the reforms interacted with SDY flows and migration.
Note that SDY flows are re-scaled by their conditional-on-positive mean so that a one-unit change in the key regressor corresponds to a reform in a sending province that sent the mean amount of SDY to the recipient province. 25
To test the validity of the variation in Z, we examine the requirements associated with the hukou reforms interacted with the corresponding SDY flows:
where the variables are defined by equation 2. Finally, to further test the validity of the identifying variation in Z, we include a triple interaction of the reforms based on wealth and jobs with the baseline assets and education of the household, respectively:
where the variables are defined by equation 3. Table 5 shows the results of these regressions. Column 1 corresponds to equation 4. At a mean level of SDY connections, a reform that relaxed the constraints for an individual to get an urban hukou in a place in which a household may have connections from the SDY program increases the probability of migration by 0.6%. This effect is significant at the 1% level.
Column 2 allows the effect of reforms to differ according to the conditions of the reforms. There is no significant effect of a reform with a job-based requirement or no requirement clearly specified on 24 Using the log transformation or the inverse hyperbolic sine (IHS) of migration days rather than the migration indicator gives very similar first stage results (Appendix Table A. 3) as well as second stage results. The inverse hyperbolic sine transformation is sin −1 (x) = ln[x + (x 2 + 1)
.5 ]. Its properties are similar to log(x) (Burbidge et al. (1988) ), but is defined for all x including zero. 25 The mean is 9,874, i.e., roughly 10,000 SDY on average were sent to the provinces in our sample. the probability of migration. A reform with a wealth requirement corresponds with a 2.7% increase in the probability of migration, and this estimate is significant at the 5% level. 26
In column 3, we examine whether households with certain characteristics are more responsive to certain reforms as given by equation 6. If the correlation between migration and reforms is real, households whose characteristics make them more likely to be eligible for a given reform should be more responsive to that reform. The hypothesis is that households with above-median initial assets should be more responsive to wealth-based reforms, while households with above-median education should be more responsive to job-based reforms. We find that those with high initial assets exhibit a differential migration response of 0.5 percentage points when a wealth-linked reform is implemented (significant at the 1% level). While those with high initial education exhibit a differential and positive migration response when a job-linked reform is implemented, this is not significant at standard levels.
Overall, the results of column 3 provide additional support for the idea that the hukou reforms are relaxing migration constraints for some households; wealthier households are more likely than others to migrate in response to hukou reforms with asset requirements.
Robustness Check
One concern is that the variation in the sent-down youth flows is correlated with the distance between provinces. If the cost of moving urban youth to the rural countryside was a key determinant of of the rural location to which sent-down youth were assigned, then the greatest flows would also minimize the distances between provinces. 27 To examine the possibility that variation in sent-down flows is simply reflecting distances, we include the interaction between distance and the hukou reforms in the first stage regression.
We measure the distances between provinces using three measures of the distance between the provincial capitals. One measure is great circle distance (collected from Google Maps), which is essentially a measure of shortest (i.e., "as the crow flies") distance between two points. The second measure is road distance (based Google maps in 2015). The final measure is based on road distance as measured by Poncet (2003) . The three measures are highly correlated with correlation coefficients exceeding 97%.
The results are presented in Table 6 . The sample is limited to province-pairs for which there are 26 As discussed above, in most cases renting an apartment qualifies; i.e. the household need not buy property, and the property may be located in a town peripheral to the city in question. Moreover, we show below that the reforms are associated with significant liquidation of assets, which may in part be used to finance the rental or purchase of peri-urban or urban property.
27 It seems unlikely that transportation costs were a primary determinant of where people were sent. As shown in Figure A .1, the distances that individuals were moved were often quite large.
positive SDY flows. 28 The coefficient on the interaction between the distances between provinces and the hukou reforms is positive and significant with all three measures of distance. However, the impact of the interaction between hukou reforms and the sent-down flows remains positive and significant with the inclusion of the distance controls. The results provide reassurance that variation in the sent-down youth flows is not simply capturing inter-province distances.
Main Results
To examine the impact of access to migration on the consumption, income and investment of nonmigrating household members, we estimate specifications of the form:
where y ipt is an outcome of interest, as before γ i and δ t are household-and year-fixed effects, respectively, and Z pt is the reform tally weighted by SDY flows. 29 We focus on these reduced-form estimates, rather than instrumental variables estimates, because there is the potential for effects stemming from hukou reforms that operate through the expectation of migrating in the future. For example, a household anticipating the ability to use migration as an ex-post risk smoothing activity in the future (as in Morten 2013) might begin to reduce precautionary buffer stocks or increase risky, high-return investments in advance of actually sending a migrant. Such effects would invalidate using the reforms as instruments for migration as the exclusion restriction would fail. 30 The reduced form effects will capture both expectation effects and the direct effects of migration and can be interpreted as the effect of reduced migration restrictions and increased access to migration.
In Appendix Tables A.4-A.8, we present instrumental variables estimates of the form:
where migrant ipt , the indicator for sending a migrant, is instrumented with Z pt . These estimates are quite similar in sign and significance but are larger in magnitude as they scale the reduced form impacts by the first-stage effect of reforms on the likelihood of sending a migrant.
28 Thus, column 1 of Table 6 is the sub-sample that corresponds to the first column of Table 5 . 29 We trim the bottom and top 1% of outliers of the dependent variables. The results are all very similar without trimming the outliers. These are available upon request from the authors.
30 There may also may be effects of sending a migrant that after the migrant has returned.
Consumption
We begin by considering the impact of access to migration on the level and variability of consumption.
Panel A of Table 7 examines effects on the log consumption. Column 1 indicates that total consumption increases by 0.8 percent in response to increased access to migration. 31 However, the effect is not significant. Food consumption also increases by 0.8 percent, and this is statistically significant at the 5% level (column 2). Non-staple food consumption increases by a similar magnitude, however the effect is is not significant (column 3).
For risk-averse households, the level of consumption is not a sufficient statistic to describe the effect on welfare: households also care about the variability of consumption. Panel B of Table 7 shows effects on consumption variability, defined as the absolute change relative to the previous year, |log(c it ) − log(c i,t−1 )|. The variability of total log consumption falls, but the effect is not significant.
However, when we turn to log food consumption (a category of consumption that households may particularly value smoothing), there is a significant reduction in variability associated with access to migration: year-to-year consumption changes are reduced in absolute magnitude by 0.6 percent, and this estimate is significant at the 1% level. Year-to-year consumption changes for non-staple food are reduced by 0.6 percent, an estimate that is also significant at the 1% level.
The ability to migrate ex post and/or receive remittances from migrants may be especially important in response to significant negative shocks, when marginal utility is particularly high. In Panel C of Table 7 , we examine whether access to migration reduces the likelihood of large consumption drops (greater than 20%). Column 1 shows that large drop in total consumption is 0.4% less likely when households have increased access to migration. Column 2 shows that a large drop in food consumption is 0.9% less likely, and column 3 shows that a large drop in non-staple food is 0.6% less likely. The reductions is large consumption drops are all significant at 1%.
Income, labor and assets
The positive effects on per-capita consumption levels, and negative effects on consumption variation and risk of large consumption drops are consistent with non-migrants receiving transfers from migrants.
However, the effects could also be coming through changes in the level of income earned by nonmigrants or changes in household composition. Table 8 examines these outcomes. Column 1 reports the effect of access to migration on log agricultural income: the effect is small in magnitude and not significantly different from zero. Column 2 shows a similar small and insignificant effect on log non-agricultural income. These estimates allow us to rule out a drop in total income of more than 0.5% with 95% confidence, which is informative about the marginal return to household assets, a point we return to below.
Column 3 examines the effect of access to migration on agricultural labor inputs, defined as the number of days that all of the members of the household and hired labor work in agricultural production divided by the number of workers in the household. This is a measure of the intensity of labor inputs, scaled by the worker population of the remaining household. The magnitude of the estimated effect is small (0.1%) and not significant. Finally, column 4 tests whether migration has an effect on the number of household laborers, excluding those working as migrants, in levels. There is a small negative, but insignificant, effect associated with access to migration. Table 9 examines effects of migration opportunities on assets. We examine non-productive assets (such as televisions and bicycles), agricultural assets (such as animals and farm equipment) and nonagricultural assets (such as a cotton gin). All three categories of assets exhibit significant declines.
Non-productive assets fall by 2.2%, agricultural assets fall by 2.4% and non-agricultural assets fall by 1.6%, all significant at the 1% level. The significant drop in productive assets, combined with the fact that we do not observe a corresponding fall in income, suggest that the liquidated assets were earning a low or zero return. We do not see an increase in labor use, which suggests that the fall in assets is not explained by a shift away from capital-intensive activities towards labor-intensive activities.
Thus, households may be holding these low-return assets as buffer stocks (Anagol, Etang and Karlan 2014, Deaton 1991) , which do not contribute significantly to household productivity but could be liquidated in response to a negative shock that could not otherwise be smoothed. Households may then optimally liquidate these assets when they gain access to the insurance and/or liquidity provided by access to migration. Alternatively, the fall in assets may be a cause rather than a consequence of migration; migration may be costly and financed by the liquidation of low-yielding assets. We next consider whether some of the proceeds from the liquidated low-return assets may be used to increase investment in high-risk, high-return activities.
Investment in risky activities
A corollary of households receiving better access to smoothing strategies through insurance or liquidity with increased access to migration opportunities is that the household can move along the risk-return frontier to invest in assets and activities that have a higher expected return, but are riskier. We examine two high-risk activities: growing fruits (orchard fruits, pods and tea), and raising animals.
Tea and orchard fruits are typically cash crops (Qian 2008) , subject to fluctuations in the market price. Animals can also be expected a priori to be risky, as they are frequently sold at variable market prices and are subject to disease risk (Cai et al. forthcoming) .
We also directly confirm in our NFP data that these activities are high risk; this implies that they must yield high returns to be held in the household portfolio alongside lower-risk investments. 32 Table   10 shows the coefficient of variation (CV) for total agricultural income, non-agricultural income, fruit income and animal income. Panel A shows unconditional CVs and Panel B shows within-household CVs. 33 Unconditionally, fruit and animal income have CVs of 6.2 and 6.7, respectively, compared to 1.3 for total agricultural income and 3.4 for non-agricultural income. Looking within households, the CVs fall because cross-household variation is removed, but the pattern remains the same: fruit income has a CV of 1.9 and animal income a CV of 1.2, while for total agricultural income the figure is 0.64 and for non-agricultural income it is 0.76. Thus, both measures suggest that there is at least twice at much income volatility in the fruit and the animal production categories as compared with total agricultural production and non-agricultural activities. Table 11 shows that households increase their investment in these high-risk activities. We observe investment of labor in the form of person-days spent working on each type of activity. Because both the extensive margin (moving into or out of an activity) and the intensive margin (scaling investment up or down) may be important, we consider each separately, and examine a composite measure combining both margins. Column 1 shows that migration leads to a significant increase of 0.7 percent in the fraction of households reporting positive days worked in animal husbandry. This estimate is also significant at the 1% level.
Column 2 shows that, among the sample with positive days worked in animal husbandry, the log number of days worked increases by 0.013. This implies a 1.3% increase in days worked on the intensive margin (significant at the 1% level). Combining the extensive and intensive margin effects, column 3 shows that log(days + 1) increases significantly, corresponding to a 4.8% increase in days worked in animal husbandry (also significant at the 1% level).
Columns 4 through 6 show the corresponding results for fruits. The probability of working positive days in fruits increases by 0.6 percentage points, and this is significant at the 5% level. The effect on the intensive margin is also positive and significant, corresponding to a 9.9% increase in days worked in fruit cultivation among households already cultivating fruit. When the two margins are combined there is a significant effect on log(days + 1), corresponding to a 2.3% increase in days worked.
Finally, in Table 12 , we examine the effect of migration on income from animal husbandry and fruits. We consider log(income + 1) to capture both intensive and extensive margins. Consistent with the positive effects on days worked in animal husbandry, we see a significant increases in income from animal husbandry of 7.1% in column 1. The effect on income from fruits in column 2 is 3.0%, also significant at the 5% level.
Alternative Explanations
Another possible mechanism through which having a migrant affects the production decision of households is through the loss of a laborer. This may be important if rural labor markets are incomplete and households cannot hire labor to fully replace the lost labor supply of the migrant. However, the fact that we do not see a significant drop in labor used in households with a migrant (Table 8, columns 4 and 5) suggests that this mechanism is not first order in our setting. Of course, there is the possibility that the units of labor used (in worker days or in workers) doesn't reflect the fact that the labor that replaces the migrant is different in terms of quality if not quantity. However, the lack of a significant drop in earnings corresponding to migration ( Table 8 , columns 1 and 2) suggests that the labor quality is not much lower.
Instrumental variables estimates
Estimates of the treatment effects of the relaxation of the hukou constraints in areas connected through the SDY program for households in which an individual migrates, i.e. "treatment on the treated" may also be of interest. We present instrumental variables estimates corresponding to equation 8 where the indicator for migration is instrumented by the interaction between the SDY flows and the hukou reforms. This relies on the assumption that all of the effects of the hukou reforms in areas with SDY connections is operating through the migration of a household member.
The corresponding estimates are presented in Appendix Tables A.4-A.8. The magnitude of the coefficients are larger than in the reduced form estimates, but the sign and significance are quite similar.
Larger IV estimates may not be surprising; we expect households that have responded to the relaxation of mobility restrictions by sending a household member out as a migrant to have greater changes in their agricultural production decisions and other outcomes. However, the magnitudes of some of the IV estimates are perhaps too large to be plausible; this suggests that the exclusion restriction may not hold. As noted above, the exclusion restriction could fail due to expectation effects and/or spillover effects from migrant-sending-to non-migrant-sending households.
Discussion and conclusion
Our results suggest that, on net, increased access to internal migration is beneficial for rural households.
Consumption increases and becomes less variable. The findings rule out a negative wealth effect from having a migrant and rule out the possibility that the total consumption risk a household faces increases as a a result of having a migrant. Furthermore, the results suggest that low-yielding assets are liquidated. The proceeds of the liquidation of the assets, potentially combined with net positive transfers from migrants, serve to increase households' cash on hand. The increased cash on hand may fund the observed increase in consumption and the observed increased investment in high-risk, high-return assets. An alternative interpretation of the liquidation of low-yielding assets is that they were used to finance the costly migration of a household member. Our results also complement those of Santaeulalia-Llopis and Zheng (2015) who use a structural model to calculate that prior to 2002, households in rural China would gain little in utility terms from urban migration if they faced the greater pass-though of income risk to consumption faced by urban households, but would gain significantly if they retained the rural pass-through rate; our findings suggest that the diversification offered by partial-household migration may be an important buffering technology.
The finding of an increase in consumption following migration, an event that increases the ability of households to smooth their consumption, echoes the results of Kaboski and Townsend (2011) who study the response of Thai households to increased access to formal credit. These results contrast with de Brauw and Giles (2014), who examine the impact of migration in the Chinese RCRE data over 1986-2002 for 8 provinces. 34 They do not find evidence of liquidation of buffer stock assets:
while they find, as we do, increases in consumption associated with migration, they find income effects that are as large or larger than consumption effects. They do not find robust evidence of effects on productive investment. One possible explanation for the diverging findings lies in the different sources of variation. de Brauw and Giles exploit the timing of access to national identification cards which make it easier for rural residents to temporarily work in urban areas. It is likely that the identification card instrument induces more short-distance migration whereas the variation we use increases access to long-distance, inter-provincial migration. Shorter migration distances reduce the insurance value, as the shocks will be more correlated (Rosenzweig and Stark 1989) .
Our finding that access to improved consumption smoothing increases investment in risky activities echoes the literature on income smoothing in developing countries (e.g., Rosenzweig and Binswanger (1993) , Karlan et al. (2014 ), Carter et al. (2015 , Cole et al. (2014), and Emerick et al. (2014) ). Moreover, the shock to consumption smoothing that we study here, internal migration, is notable in that there appears to be large demand for rural-to-urban migration, whereas other candidate smoothing policies such as crop or weather insurance, formal savings and credit often appear to suffer from low demand (Banerjee et al. (2015) , Cole et al. (2013) , Dupas et al. (2014) ). Nonetheless, previous evidence suggests that temporary, partial-household, internal migration appears to be suboptimally low (Bryan et al. (2014) ). In our particular setting, the sub-optimal level of rural-to-urban migration may reflect government restrictions on mobility in China, including the hukou policy. Our results suggest that efforts to promote internal migration are likely to benefit agricultural households.
A Hukou Reform Coding
We collect information on hukou reforms from several databases, each of which covers local and national We use the following algorithm in each of the four databases to compile our data on hukou reforms across provinces and time. We used all combinations of the following two keywords for hukou and reform or administration in Chinese and searched the whole body (not just the title) of these records.
The words for the hukou system used are hukou and huji. The words for reform or administration are:
gaige and guanli
We then examine the written description of the laws and regulations carefully to determine whether the record refers to a hukou reform that was issued for the first time. We focus on reforms that apply to a wide group of individuals and are likely to be relevant for the rural households in our sample. Thus, we exclude any policies that only allow a very restricted group of individuals to obtain a new hukou. If the document refers to a change that only targets PhDs, PhDs from
Western universities or owners of very high asset firms, we exclude these from our coding. 35 In some cases, the local government issued documents that discuss general principles of hukou reforms without implementing actual reform measures. These are also excluded from our analyses. 36 Notes: Regressions also include destination province fixed effects and origin province fixed effects. Robust standard errors clustered by origin province and by destination province in parentheses. *, **, *** denote significance at the 10%, 5% and 1% levels, respectively. Notes: The dependent variable is a binary measure of whether the household has a migrant. The regressions include household fixed effects, year indicators and a constant term. The standard errors are clustered at the province level. *, **, *** denote significance at the 10%, 5% and 1% levels, respectively. Notes: The regressions include household fixed effects, year indicators and a constant term. The standard errors are clustered at the province level. *, **, *** denotes significance at the 10%, 5% and 1% levels, respectively. Notes: The coefficient of variation is the standard deviation divided by the mean. In Panel A, it is calculated using the unconditional mean and standard deviation across all observations in the data. In Panel B, it is calculated using the mean and standard deviation within households for households that have at least two years of positive income in the category. Notes: The regressions include household fixed effects, year indicators and a constant term. The standard errors are clustered at the province level. *, **, *** denotes significance at the 10%, 5% and 1% levels, respectively. Notes: The dependent variable is the logarithm or inverse hyperbolic sine (see text for details) of the days that a migrant was working away from the remaining household. The regressions include household fixed effects, year indicators and a constant term. The standard errors are clustered at the province level. *, **, *** denotes significance at the 10%, 5% and 1% levels, respectively. Notes: The regressions include household fixed effects, year indicators and a constant term. The standard errors are clustered at the province level. *, **, *** denotes significance at the 10%, 5% and 1% levels, respectively. Notes: The regressions include household fixed effects, year indicators and a constant term. The standard errors are clustered at the province level. *, **, *** denotes significance at the 10%, 5% and 1% levels, respectively. Notes: The regressions include household fixed effects, year indicators and a constant term. The standard errors are clustered at the province level. *, **, *** denotes significance at the 10%, 5% and 1% levels, respectively.
